US011440386B2

12 United States Patent

Fowler et al.

US 11,440,386 B2
Sep. 13, 2022

(10) Patent No.:
45) Date of Patent:

(54) DRIVE CHAIN ELEMENT (56) References Cited
(71) Applicant: Oakmoore Pty Ltd, Salisbury (AU) U.S. PATENT DOCUMENTS
(72) Inventors: Shane Fowler, Salisbury (AU); 5,040,843 A * 81991 Russell ... BEO6B 9/58
Wolfgang Schollhammer, Salisbury . 296/98
(AU) 5,330,246 A 7/1994 Bernardo ................. B60J 7/068
160/130
(73) Assignee: Qakmoore Pty Ltd., Salisbury (AU) (Continued)
(*) Notice:  Subject to any disclaimer, the term of this FOREIGN PATENT DOCUMENTS
patent 1s extended or adjusted under 35 N (11951848 A * 62000 RE0T 7/067
USC 154(b) by O days FR 2847299 Al 5/2004 “““““““
(21) Appl. No.: 17/058,307 (Continued)
(22) PCI Filed:  May 22, 2019 OTHER PUBLICATIONS
(86) PCT No.: PCT/AU2019/050496 International Search Report and Written Opinion for PCT/AU2019/
§ 371 (c)(1), 050496 dated Jul. 2, 2019 (9 pages).
(2) Date: Nov. 24, 2020 _ _ _
Primary Examiner — Jason S Daniels
(87) PCT Pub. No.: W02019/227134 (74) Attorney, Agent, or Firm — Oakmoore Pty Ltd

(65)

PCT Pub. Date: Dec. 5, 2019

Prior Publication Data

US 2021/0213813 Al Jul. 15, 2021

(57)

A drive chain element for operably connecting a slat of a roll
top cover to a drive rail enables more etlicient roll top cover
operation. The drive chain element includes: an elongate

ABSTRACT

(30) Foreign Application Priority Data body that defines a longitudinal axis and first and second
ends, an imner side of the elongate body configured for
May 31, 2018  (AU) eeeeeeiceeeieee, 2018901950 engaging an end portion of the slat; first and second hinge
clements disposed at the respective first and second ends of
(51) Imt. CL the body, the first and second hinge elements configured to
b60J 7/16 (2006.01) define a hinge arrangement between adjacent drive chain
b60J 7/14 (2006.01) clements that facilitates relative pivotal movement therebe-
b560J 7/08 (2006.01) tween; and first and second pins disposed 1n a spaced
(52) US. CL arrangement along an outer side of the body and extending
CPC ... B60J 771607 (2013.01); B60J 7/085  outwardly therefrom; wherein the first and second pins are
(2013.01); B60J 7/141 (2013.01) configured for operably contacting a drive system during

(58) Field of Classification Search operation of the roll top cover.

USPC ..., 296/98, 100.01, 100.02, 100.06
See application file for complete search history.

19 Claims, 5 Drawing Sheets



US 11,440,386 B2
Page 2

(56) References Cited

U.S. PATENT DOCUMENTS

5,722,476 A 3/1998 Luhan-Sanchez et al.

2018/0258689 Al 9/2018 Rejc

FOREIGN PATENT DOCUMENTS

GB 2522367 B 2/2017
JP 55038048 U 4/1975
WO 2007/017214 Al 2/2007
WO 2018/001923 Al 1/2018

* cited by examiner



U.S. Patent

T

N e :
.--.:ﬁ.:'_-. O ":'I:-:-'E“'“"-' -
ks T
, T
y o,
':. Yol
| -q;—--p"'--n-,__r. i
- .:‘
et - )
= e - K
E: .ﬁfl.'- . '“'-..‘ il
? -JF q:: ‘Hﬁ ‘%—ﬁtﬁ-‘r
. ' h "'
sq 7 *
I
r

.-'m"'l“_':f';-g:;\;
= e il - hi
o

¥

=TT
At ¥

L]
ra

e it e e e

H

i
h-'-.-....r

y
4

£

LA Lty L RS

Sep. 13, 2022

T
o .
.'E..;;*I-vh ”f
- ey | -
-b ey - B )
B T ) -
":l: “im, bl b SO
1} T r
A .o, - - :
ﬁ AT e o e T ¥
- |
i? i ; *
L i
E:
| "
£ !
o |
5” |
: I:
!-I i
H
i
it
ar
L
-1 |
b i
i
L5 ?
L E'
i ﬂ
- .'
f |
: 1
& f .J
; al IL
4 i |
* h
‘] {.
¥ : I
. &
2 % E
y A : e
- . ..
A : et
e
"\l:‘“"'{ﬁ-n,, 5 = -
L 1 h ¥ -
- e ] I'ﬁ-_,F e et M e
- )
F e e T
"
i
H'\.".\-\-w ‘
ri}:-’: il s .'".{...- T s l:‘
+° ' 1
4 .
.1 {1_.“.-...“...-:‘{ ﬂ._..-_-ilz""“ﬁ"""'" TRl o "-'-E
o, j
H "“’.-.i'
{ ¥
L. : .
P d T
3 -
- et
. ?"""-\_Q. . 1 il )
o =, .
N :
%"-’ﬂ':’- 1 - w0 "
L |'ir EN S
w"..- .l.-." Fl ey L l—"\.-*'-'-' 1oLl

!

Sheet 1 of 3

&

US 11,440,386 B2

1: "\:: ¥
-
19
= En’s
k

M s

s T W B e, T e, T 1

L]

1

P

y
Ll S

h’-r!-\.
e, Ll T
d o

_%ﬂ;?ﬁ.mw». ey
B

T
et
I'ri --ﬂll
e . /
T 5
FHH .\.
™ ; -j

et |
o
) -
wnt :
T l;
a
I.I.\. | 'Jl\.
- |
LT “J" |
-
T
T
ar
-wﬂ
v lﬂ
) N-'\. v
.
s
wtrt
-
a
4
-
._,l:-
o o T
e
.-.\... '_--'1
-~
Y
-
-
L
-~
a
-
e
n*
-
a
a4
LT
o
I.II'I‘H.
e
w.
'\-"".\.-‘.
.
-'\.l"'-F'-F
=
{ :: =
1
. ‘-1‘
2
"'.;"!
5 s
e I;‘.. "
, G g



U.S. Patent

Sep. 13, 2022

ERTACE LI

(LT

L LTS T

W A & = |
gy FET ™ L - ] a 1 . LA T, - Aer [
o, PP - TaE e T ;{' ; L Lt BT ‘-H""'*. EERE N
’M"‘"’H Fe : £ R el T Ul i £ L P O R e -
R TP o e gl ¥op Ay, T, ot A TR ¥, P R E
‘r:-'f-\.;l.:-- s ::-\._-\..l.n.-_‘ *b'"l'-';,"l i';:-: i‘l;:h."‘;\* " .\_-:'l. . m-‘ﬂ% kS -:h‘ - . '; } ":i‘
Mo Gt N S ;)
T, ) e . P
e ) s - p 5 b
H f ;o ; a0, .\_g' ; “','luk
b o . - . H =
M, b - . ' S -
; : S Fx H ¥
: i . . R " e v F
v =T [ f. L il St i Fag W
; ORI AT I R Tt - i
[T e - o .'_'
3 O R s St B
e gy }tl 2 ik
I s [ Rt - r -
i g ;”‘ j i
i :-:*'5-5 ;%11 LA ! F
3 TR FE: 1 i3
-2 o IR - rq
1%, - SO T P R S
1 bt RS e . - w0
AN M e T et RIS D T 3
R LA A ¥ 3 [
THuE 3Lh yih ol { '
E - : o F
A S L L
[ . T " A 5 A
Lo e T L T,
¥ ::: ;1}-1 ""-"".‘ H l;ﬁl l:‘k-. i:""l. r:: :-":'-' i’
[ . A Wy, ™ iy !
[ 1‘.’.{'- 3 1-.“'- TEL""FW“,F--“‘ + 7
.:'I E 1;] ‘:' 'L".l t':-\. .I-'I1*1 i, y‘k‘;‘{' 8 ¥ ' ,""nﬂ": r
s - I ety I
v P b} ':ri- o, 55 .o‘". --'jl"'.' Rl S ) f“
- ! © T s w
e r [ " roae S H aest T q
e e, i .!"1- LR . o !}. r.lﬁ'"ﬁ-tl-?“"'.:-:'“ -r.-.:".: X
- = . gy I : 4 o ttoa
Yl i S wing "m} £ RS ¢
e L . ';- H % Lo - + Skl R i B H
. e g By I.'r".f! - 5., . h-.,__ . .n-.---“‘;‘l“u' : 1 .
- M ;- 1 li‘i""‘ﬂ- x\:;-;}f_-"“llrﬂl"huh}d“{'h'- L i- - ot ::-"':L PP H 4 .II?
R i =, AP . ‘I A t = o o s ot
e e F 1 Fieezyal 'rllrf-" *"#m:ﬁ“j"*ﬂ L g'ﬁ z Ao
T . ] - ! 3 e ' b ) . !
] . 3 d [h L o
h'"""-'!.-._ I3 .I.-W"\-\“-\tdhﬂ_-rrr ‘:l:kb'ﬁ-a ! i .J*r;‘l E i ; X : :
. ) - by, L PR . N
T 3}“ 2 ey e u R i R e ) /
LI, . & Pt \ N LA TR a
L T - r ! 17 F '#'; " - L :‘:; L oo
L 11 H = T . - ~ -
¥ Lo man _i._r.-. _# = --.l.|I||..|-Gf.:’!"f'\'l---.L.-'.-'llu-iz ' if If 2 .__._,.._.-4‘ T S
. Bheagy, s = = e ="
w boE . - 1 Lk it o B
_El: 4 "1.1.-,.:_\.”" H M !'E__'i"' I_.-F'. , f
. b P ks o i
- v, L I "_I_.-\.’-.. e l__l-.l.u'\"' - o
N T ] E PR
A\ —— . et ST eAT
e g '-I-F-h:r_l_"'!_'“ " . 11' r;: w...-' o . ..H-.-\.-'.
il ST T e, 1« e " -'?__ K
T . Pl . 1 u_‘ ~ ‘H__,,“-\.,-\.'lw"-:w N ‘=..H‘ i L
; 'g-_ﬂ,_..‘ ~ o g L Lt
.o T T i y 7 L
= % L h"'-‘-u.a--h._:"!.t- .\..'--.-"-r"' TS
o E o L T PR
= m L i o
:;: E E :'._ - -'l_hrr.i':.g'l"\.
i ; -
+ t : ¥
an L R
o e, 3 £
] 'H.-\..__J. -
; [ Rl EEN, P P by
¢ lll.i: J_:l: ¥ i-'f-'-i-.:
L. i i *"..x;
2 ’ -"L -F i.l Pﬁ*‘
e . " o
] n.-u:"ﬁ"""'h Th. . %_hv{_ b -\." %‘-:.,H I“-CM ':,_-\._-u-:;".r.i l\.__L
gt e gt Ty ' R 'E :
- N . - T s =
i W ookt -t :‘-.hi _.ﬁ.l "y EJRE LS '\-'J-a-..'\n'p"
- -
A -; v[\ﬁ‘
;oeT
..:-'I_ql-""
'
e I.{
. el
ot
wrr®
|'h-"“.
R

Sheet 2 of §

US 11,440,386 B2

Fry oo
1
1
x
]
]
-
I
+
-
b
r
]
=, ] ™ -y .
. ) T, e I TP M S et T
T [l ll:..\__.. iy H i e
- = M - ! r [
Hx"""d - "'""FI- S 1l-\"“'-"llnu_ T Y i e H—t‘u‘ﬁﬁl-"'" e et ‘,ﬂ-.-l.ﬁ P
- e b N - o [t - . A
e 3 b 1 TRy g Foa e W o - LT
] - ) Lt Y - L ol
. 4 - +'Ih""""11. - g I e e n T i
™ L o i et me S
T T - #f;ﬂ:_ﬂruﬂ u-‘F""w'_" A e T
“-‘..l‘ e TT . - "~
o e, T £ e s T ame ol
Sty =, oy -:Ii"-' . e gk Py -~ el -
Y - "'--I...';_,_h "-‘-n.v.‘_-‘lm .u-"r"’,'__,;.vr"“- o e = a 1--"""“ s
o n, N - “ﬂﬂxﬁ - ﬁwmr — - T L a st
T IH-"‘"'!«.-... * - - - i et e e o
Rl —y T . W AT T i -] " LT T .
T o A .p'-""":r.-c""‘"'. it = P T FIL L ....-\-l-ﬂ-::-;i.'\l;""'ﬁ"'
Py e T T T e —_ T e e e LT
-o.‘_‘ . - - ‘rr{h" 5 1,“_ and p!u:.m,ri :,p-\."'...d- .'r‘-'“".v_,-:l-h' - . “_h_l-\.—l- - - P . _r'."—.':.l:i oM " e
Ly el T s e e e JRE e Ll et -
,r-),;,}“ﬁ - et il ot Pt e ST T . TS I
™ . - - T T AN . - ] =T ]
. - ey wHERE L Ll e o AT i L TR - Tyl
e ] -—T Lt ag e Ll ame 4 - A N ot wm
] g [ o, e Al T . Rl
T I O o R T it R
S - el a e " =g - T ’
72 L i - i e - s il tE Ly wa W ey
Enn L T e LT P T ) i T P et PR L, i B T
. o P - ot ot P B '-\,.I'J-‘ T .y _r__-'rl - o
Py - e e E [ o= bl aeart -t . — Pl TEL - ';ﬁ:’rl - -,
ER T i et ~— W ﬂ I iy L _— gt N
= P H . v . e IR 3 -t . ™ -
m N 1 Lalt? Lo ¥ w7 A P L L e e S
: ¥ il - ol = e s - et T _— e
St S I i S e A e e . e T et
L B I E L i g - oot T . cprmmt i
.,Q,.n.'l.:"h‘"" i L i, a4 5_[ . Lo L ..'-;'M—rd- Ty - vt
(= Fogele- " P Y e T L — L i
Earts ] LA 1 * I - b s Lh . L oH e -F
o ) ST " I T L e T e e
PR PR K .Lﬂ‘ R S T " o e R T e piEIE B
o AR : v T e P, T i
&5 ',;4?;:;}"‘- S et Y PRIy et
Lkl ' d et . S ot
are ,\."‘:' :‘!‘;:\-‘.- LVt :_1 " :: e N 'l'_.-. et "l";:::.-“'-““w“ . e i ..-l.'\."hl*l_ﬁ;. |
p e T I el o o e e e TS,
.l:-: t\'\. -“.'b I--\-I‘l._.:..-._.-l. — L . n - a‘ﬂsn.\,-n::-é:*-':'-.'- L] ._.-r"""-\'n l.__.__.\_. "h_..-:.:\.‘l.'-'r'.ﬁ 11-\:.:.:1
¥ T e S e L
| : - - .
~== nooet Ll T o L L et -
I < L. TE T R AR M L"Sa-
1N % il i T - -
:i ! Ll eom "{;" le__,.-:.-_en._-h L M
g ks j'; ::'-:""'H.ﬁ uﬁ M, f:- = .-Lt'
N b W Y Iy s
"
LY "
i
P E
| ;
=
5 £
: Mo
1
._s '
'.l;_:.+ . ‘:'9“1_1 *é:"-:""d:lgéﬁ-
e, L %
J-h\ P ST
L L
M
"I—wh
.l'.l'hn 4 Sl=a
B e N
T
LIAH 5
S N
RS —

W
7
P
%
"
>

,



US 11,440,386 B2

Sheet 3 of 5

Sep. 13, 2022

U.S. Patent

@
e e
i&ﬂ.ﬁ.{ﬁi ..w.H...a. "“. y ...,”._.n.v A
. e - -
i : X
A :,w,ﬁ oo {
__-..-.-. -&m”. vr.mr.:. \”W -n. : -..-.f"\n“w

..__.._.u.”... it FEE

5
.__..ﬁémﬁ m.“
w

At Wl e hegde e PPN e

M% k : ri
i .
R T .\ : ._.“ .
..,.u.v._ i S
St ~ e .....w.
" Y m “... ._.__“.w.“a.w..x.n ﬁ
.._m....nv._ A, A Mii i}
R - , y

SR
.M.n.&h..n,..rww.x
um )
-y
s 3
4

!

T N
R A

L N B N B B B
b h o oh ok ohoh oA
L I I I B I A B I B )

]

m._.n._.wﬁ_.p_.n._..,.....n
1
___wz;. ‘&
NS R ”,....H..?.,. .ﬂ._.
’ FE ; k
I % “Hiing. Jﬁ_
" ¥ .03”_ FL R
m.. L
"L
]
wf .m._ ....u..._
T
..E.
e
L
mUE ...:.u. .aﬂ..»
m&eg.ﬁwﬁ A A o ¢
. H o Py .
.m%....ww.rm.,.,.. .q..ﬁ ._.“._.H*.ﬂ.,_ A«.pk........}....p
._“.ﬁx . - “._.“._....n Wﬂgﬁnﬁ.vawb
R [ .
SRS f e T .y.y.,._..:...”_..f..,.,,..,.._......v.“. \H_u -
. By
#7 F
.,.a.". =t
L
L]
L)
L
.
»
-
»
]
.m...d...,amﬂ.ﬁ

+ ¥ F ¥ F PP
Ay, o

2
i
Vea R
e £
) [T
T
et
s
Mn o/.wwﬂs._ .km. Lyt - TR . P T-TE T
: j
Pt
<y
i ...“..n.....m:.

-l T

T
A
PR =k
LY g
NS
Al
W

i
E

i
¥
¥
X

.ﬂ_n““.ﬂ.,x%.ﬂ._xcs .»..n ~r

J ik

.ﬁ._...._.?“_f_..w_ﬁ..u_ﬁ._.

i A el A

L LR R L LR e T L s L TRITE - LT R L e Lo LT

L]
-
-

N
W

e T TR e et e S ot i T et T T St i L e P e e e e et i W B, Mo o e B o L

-

R

R T T i N i aa

s R T RN

%ﬁ‘ﬁﬁﬁ H SR AR R

S1

>
i
a0 %
% A ¥

BT gy g baminen, S AR
, . I
] _..u._v.. “”.,.w.. ”...".w
: L J;

o

Y Laral

4 4 b4

-
-

+ T

L]
L UL B B B B B

B e R bt .

. o
ERE +2
- ._.P W

. mfw E

W

4
B
A
b

b b b

&
v
. ..n..__..mq._.

..Qmﬁ»&%.m .%._“ .

b U
Al
&.....u.v“.n_. cn
£
e

SR e

ey
&

W.v PO m.n ..nu._.n
Agn e



US 11,440,386 B2

Sheet 4 of 5

Sep. 13, 2022

U.S. Patent

.
m,y. et

P
¥
u
"
m.n..w.?sm? i .qw

A
# M,.w_
] My

aF

L . i W
. Rt =g . bty )

R N et o i E

bt ...,_..v.,,_v.n.

. L
it .
- - a.
. :
.. 5
.ﬁ‘ T "

IRRCY S N i ka1
. o
: ok i AT

e
“.%.WW“«“”.".nf,w.p.“n.x..wm...“..._.w....."...,.ﬁ..."?h R wﬁ..“ ,.. o
et o
: £ i

.l‘-.

£
ir

L9
.
A A

!

(3. 6
i, 7

8500
nm_-n---t-i-'-ﬂﬁ'ru

e e e

e Y, H
w mf .u,ﬁw%
e ot

o b

K
N e S

.....”.n.mu..u...,...x.n ' . #

q i
S Loy - iy

f..M . - .“".. . . s . .w
s I S e - e
I LN i _ i g :
i P i ) Rk T i ; o

H.Hﬁ;u.«w .m“n_

. Ly A ...“. -u. -
.m.....n. qaum..u.. .P% E, i i ...m._.rwm ..J ﬂ = Hvﬂ.“_.“w.q”nrﬂfﬁaﬂ.
g, Rl o we
- S M_.._._.. i %w .mm, e M;»..u...ﬁﬁ_..mﬂ

.»__. ..w.n..w.u.."
s s &

. ww £ i

e e 4

.Hm._._u....ﬁ_ Y L3 b ki “.”.w .."w
i
M
¥
]

v it i M e
RECE ) __.w.m“«".p.d..ﬁ _.__”,.“.. AR iy, |
[r ﬁ..?.._.. t PR R
."vﬂ.............. [ c e PRI & o ._.mnv .“- ..M %.
%.w....ﬁ._“..._ SR P, At 1 S 4 Y .u,“...“,,m......n..“ = ..m@oh...ﬁﬁ._.”m ¥ E .ny,._.qr. o
Fuit vﬂ i :
. lﬁ -——

P!
LW
..uﬁm...u..w_nw beﬁﬁ.ﬁk%ﬁﬁv@:.ﬁ.g.xr#
Wﬁ B

] “w
sy ,_x.zw g it sy
RN 3..5.
il ww._ ﬁ.”_ Fad ......._."_...,.u..,:.......___.m..,,m."w.m_ i
.__._..u.&.,m.ﬁ_uh“..n."v o u_....at....wmnmmo.u._. !

s i v
v e ﬁ...".._q,.._,r..,u"..? _r#.u ﬁ@.ﬂ A } u .q_%iﬂcr . A
ki 2 £

T e LA = - ; P -
_ ¥
gty wu_»»
PO A .,....",...._m..# K
.....ﬂ,.u.w“.nww.m..w u..,w.m.mu....m..m R e ) . oy o
s PURACE e SNt S o e gkt R E T . T A R 5L

PR i, PO ."r...........u.v..n......nn..n.. T ...v.. . ”..”
2 1 .rl.u_..!.. Ni.l.l.
. S i %vqxi_!! o L
: ﬁ . ; g '
TS % en 4 Fewh i, Ik o
o P LI £ Rt i & i
.ﬁf.r_“.:.un.. .m.m.n...... @u . i “......n.,..&...,.i...q | ..o“....#.u.“”_.n
: v s

; -

" ...v.m..,..mm. .
= Wmmx o .”.n.._....,_.“ :m .m,...”_.vam..
L] e .
P . n
- e Fﬁﬁﬁw
. ) e
¥ ..__._.ya ﬁf..%#

oy T e MOWRNE A _.___..._..,._u??,.,.“.,."_.”..w
Srestgy

5 % _,. ey W .
9o o
W

e
e

H...M.. R .N_W.M

S )

sof THEE

aﬁ_ﬁfﬁﬁﬁﬂwﬁﬁ{ﬁ}rﬁh ....r..wm.m.““.m....ﬁ_”_”.p... «km,.?ﬁw w.:_..“..r....m...,a"“."
e - gt e

T I e A

¥ m.m.ﬁ Y gt wep

# .
i H rﬂ- 4_“ ) T cid e
g -uw 5 .w,.m wﬂ g A ”_.fww,.
ﬂﬁ . - .
E

Y
3
e cm i

PEi - At i

. . it gl K ks .wfﬁ% S, ﬁw_q
iy .,,?qmm..a.ﬁﬁﬂm}{%h?.hh T gl ﬁﬂfﬁcﬁ.ﬂ
. ‘ m.n."..uﬁ..w__._..w_..ﬁ i

i
u_-..........__..._...._.m.a.,.,. .ﬂ

. o N v g A o
# M%ﬁ (B
£ -,

11

L
ﬂ M‘J
ey
M

F

L
T
- -

o _.m._.ﬁ”ﬂ“

.w. uw_ ,wm_ P S

Mo

Mmr. a&ww ;

_.?.u.w fﬂ.@?&vﬁﬁﬁﬁ.ﬁﬁw&ﬁu\.wwwhm .u...__._. .m‘
- Ll :
M.ﬁ.."..m.. el &?ﬁﬂ?ﬁﬁ.%

b oy ., ..l. e
&Eﬁwﬁ.& ; y w-

e S
0 (0

}-@ﬁ.qﬁa.u.%ﬁiw.g%

oS o
by d S o 3
g ] e,
_,“m“.,u”_ﬂw w a..@w o g 4

i, 8



US 11,440,386 B2

Sheet 5 of 5

Sep. 13, 2022

U.S. Patent

I .NH
~F
A
&
A
g
mm.."_u“,“”.r ﬂw..ﬁ.ﬂh. N
i 5 T
g L
> 57
ﬂfﬁ.ﬁ% ;ﬁ_%
.ﬁ-...}.. 1 e ....
v.,,,w ww, iﬁﬁﬁwrﬁﬁ. .
._wu«...% ; m&wﬁﬂﬁfﬁf.ﬁ.
A ...._.,_.h.u...,...,__.
g W
.ﬁm n.n..,.ﬂ.._—_
Y p
B
.p.w.ﬁ..ﬁ"w.-.a#_n.
(3
| M LW
) ER
+ﬁ,wp_u_.w.ﬁw ﬁi?#ﬁ_..u
Wbie e
BOREES gg
..nﬁuv.y._v.
.ﬁ._._.._y..m#.h.-,.. ,.w..u.w.u...”,...”_.a...
e o
Pt )
1 .ﬁ. =
p

Py
o
Y,

b
w_.n._,.._.m“..tﬁ...ﬁ.ﬁ .._.u_w
A1 T,
ke ,m.nﬁw ,__.r r.,qw_
;2 * ol 23
. ‘.w..?shw.w aﬂﬁhﬁéﬁﬁiﬁ J——
gdgme? BTy 2
e Byl . ..r,.um_.w_;”.m.._u_p.w_,..e_fg.u.ﬂ_ 2
oy m..mﬂ.. o sy it
w.é “w o ”m . ..maap..m._.....:.;“.:“ww.af..nﬁ.t.J. .M? Mw va.ﬁw
" . .n..M_T -
._....,_.,v
A e R S Pt
Pt
wxf%ﬁ
r ¥ ,.._w,”_.

.w.u..f?.“....wﬁf,“....“.u..n..nw.m. M




US 11,440,386 B2

1
DRIVE CHAIN ELEMENT

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application 1s a national stage of, and claims priority
to, Patent Cooperation Treaty Application No. PCT/
AU2019/050496, filed on May 22, 2019, which application
claiams priority to Australian Patent Application No.
AU2018901950, filed on May 31, 2018, which applications
are hereby incorporated herein by reference in their entire-
ties.

BACKGROUND

Numerous types of truck bed covers can be arranged over
the utility or cargo bed portion of a ute or pickup truck to
secure and protect the bed including cargo items disposed
therein. In particular, roll top covers generally include a
motorized or mechanical drive system for operably covering,
and uncovering the top of an open cargo bed, truck box or
the like by way of an extendable and retractable slat assem-
bly and drive assembly.

Prior art roll top covers can sufler from a number of
drawbacks. By way of example, such roll top covers may not
be tully weather resistant and/or impervious to moisture and
dust. Additionally, the frictional forces that are produced
between the slat assembly and the associated side rail during,
operation (1.e., opeming and/or closing) of the roll top cover
can be significant so as to make closing and/or opening
difficult for a user. Further to this, movement or vibration of
the slats of the roll top cover can result in the production of
undesirable noise during operation of the associated vehicle.

Accordingly, an improved roll cover that overcomes one
or more of the above disadvantages 1s required.

BRIEF DESCRIPTION OF THE DRAWINGS

To assist 1n understanding the disclosure and to enable a
person skilled in the art to put the disclosure into practical
ellect, the disclosure will be described by way of example
only with reference to the accompanying drawings, 1n
which:

FIG. 1 1s a top-down perspective view of a roll top cover
suitably installed on a vehicle;

FIG. 2 illustrates a perspective view of a drive chain for
use 1n the roll top cover of FIG. 1 prior to mnstallation on a
vehicle; and

FIG. 3 1s a side view of an individual drive chain element
for use 1n the drive chain of FIG. 2;

FIG. 4 1illustrates a top-down perspective view of an
individual drive chain element of FIG. 3;

FIG. 5 illustrates a bottom-up perspective view of an
individual drive chain element of FIG. 3; and

FIG. 6 provides a side view of a number of interconnected
drive chain elements of FIG. 3 engaged to an associated slat
assembly;

FI1G. 7 displays a top-down perspective view ol a number
of interconnected drive chain elements of FIG. 3 engaged to
an associated slat assembly;

FIG. 8 provides a bottom-up perspective view of a num-
ber of interconnected drive chain elements of FIG. 3
engaged to an associated slat assembly; and

FIG. 9 1s a top-down perspective view of another indi-
vidual drive chain element for use 1n the drive chain of FIG.
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2
DETAILED DESCRIPTION

The present disclosure includes a drive chain element for
operably connecting a slat or slat assembly of a roll top
cover to a cargo bed of a vehicle, such as pickup trucks and
utility vehicles, to a drive rail thereof. Elements of the
description are 1llustrated in concise outline form in the
drawings, showing only those specific details that are nec-
essary to understand the disclosure, but so as not to provide
excessive detail that will be obvious to those of ordinary
skill 1n the art 1 light of the present description.
In this specification, adjectives such as first and second,
top and bottom, upwards and downwards, and the like may
be used solely to distinguish one element or action from
another element or action without necessarily requiring or
implying any actual such relationship or order. Words such
as “comprises” or “includes™ are intended to define a non-
exclusive inclusion, such that a method or apparatus that
comprises a list of elements does not include only those
clements but may include other elements not expressly
listed, including elements that are inherent to such a method
Oor system.
In one aspect, although not necessarily the only aspect or
the broadest aspect, the disclosure includes a drive chain
element for operably connecting a slat of a roll top cover to
a drive rail comprising:
an elongate body that defines a longitudinal axis and first
and second ends, an iner side of the elongate body
configured for engaging an end portion of the slat;

first and second hinge elements disposed at the respective
first and second ends of the body, the first and second
hinge elements configured to define a hinge arrange-
ment between adjacent drive chain elements that facili-
tates relative pivotal movement therebetween;

first and second pins disposed in a spaced arrangement

along an outer side of the body and extending out-
wardly therefrom;

wherein the first and second pins are configured for

operably contacting a drive system during operation of
the roll top cover.

The first and second hinge elements may be integral with
the body.

The first pin may be curved or rounded rectangular 1n
cross section.

The second pin may be cylindrical 1in shape.

A lower surface of the body may include first and second
curved projections 1n a spaced arrangement therealong and
extending outwardly therefrom, the first and second curved
projections for slidably supporting the drive chain element
within the drive rail. The lower surface may include a
substantially flattened portion disposed between the first and
second curved projections.

One of the first and second hinge elements may include a
male mating element and one of the first and second hinge
clements may include a female mating element for operably
receiving the male mating element.

The hinge arrangement between adjacent drive chain
clements may define a pivot point that substantially overlies
a Turther pivot point defined by respective adjacent slats.

The disclosure 1includes a drive chain assembly for oper-
ably connecting a slat assembly of a roll top cover to a drive
rail, the drive chain assembly may include a plurality of
operably connected drive chain elements of the aloremen-
tioned aspect.

The disclosure includes a slat assembly for a roll top cover
that includes the drive chain assembly.
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The disclosure includes a roll top cover assembly for
operably covering the cargo bed of a vehicle. The roll top
cover assembly may include the drive chain assembly or the
slat assembly.

Particular advantages of the drive chain element described
herein 1nclude providing an improved drive chain arrange-
ment when engaged theretogether that significantly reduces
any movement, for example, between the hinge portions of
adjacent slats as well as side to side movement of the slats
so as to reduce any vibration and resultant noise produced
thereby. A further advantage resides 1n the provision of a
drive chain element that contributes to the weather resis-
tance and/or imperviousness of the roll cover to the ingress
of fluids, dust and the like therethrough and into the asso-
ciated cargo bed of a vehicle. A further advantage resides 1n
the provision of reduced frictional forces that are produced
between the drnive chain and associated drive chain track
during operation of the roll top cover so as to allow for easier
and smoother opening and/or closing thereof.

FIGS. 1 to 9 provide an example drive chain 300. As
illustrated 1n FIG. 1, the drive chain 300 1s configured for
being a part of a roll top cover 1 for covering a cargo bed 110
of a vehicle 100. In the example provided, the drive chain
300 1s configured for operably connecting an associated slat
assembly 10 to a drive chain track 401 of a side rail 400 so
as to allow for movement of the slat assembly 10 between
an open or retracted position and a closed or extended
position, as illustrated by FIG. 1. The slat assembly 10 1s

constructed of a plurality of successive and interconnected
slats 11.

As can be observed 1n FIGS. 2 and 6 to 8, the drive chain
300 1s constructed of a plurality of successive and intercon-
nected drive chain elements 301. The drive chain elements
301 may be made or constructed from any suitable material
known 1n the art, including, but not limited to, metals such
as aluminium (e.g., marine grade aluminium) and steel, and
polymeric materials, such as plastics (e.g., reinforced plas-
tics). To this end, the drive chain elements 301 are preferably
of dimensions so as to be appropriately strong as well as
light weight for the drive chain 300.

Referring to FIGS. 3 t0 9, each of the drive chain elements
301 has an elongate body 305 that defines a first end 320 and
a second end 330 that define a length 315 of the drive chain
clement 301 therebetween and further define a longitudinal
axis a. The drive chain element 301 further includes oppos-
ing mnner and outer sides 340,350 and opposing top and
bottom surfaces 360,370. As shown in FIGS. 3 to 9, the top

surface 360 1s substantially flattened or planar, whilst the
bottom surface 370 has first and second curved or arcuate
projections 371,372 disposed 1n a spaced arrangement at
respective first and second ends 320,330 of the drive chain
clement 301 and extending outwardly or radially therefrom.
By virtue of this arrangement, the first and second arcuate
projections 371,372 are configured to minimise the contact
surface area, and hence {irictional forces, of the bottom
surface 370 of each of the drive chain elements 301 when
slidably contacting a respective guide or contact element
403 of the corresponding drive chain track 401 upon opera-
tion of the roll top cover 1. The arcuate projections 371,372
turther advantageously function to maintain the associated
slat assembly 10 as a substantially parallel arrangement of
slats 11, which are centrally positioned with respect to the
cargo bed 110 of the vehicle 100.

Further to the above and disposed between the first and
second arcuate projections 371,372 1s a substantially flat-
tened portion 373 of the bottom surface 370. In this manner,
a profile of the bottom surface 370, defined by the arcuate
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projections 371,372 and the flattened portion 373 thereof,
has been configured or adapted so as to minimise a gap or
space between the drive chain element 301 and the respec-
tive or corresponding contact element 403 of the drive chain
track 401. The profile of the bottom surface 370 1s also
preferably designed to be capable of contacting a seal
member (not shown) projecting upwardly from a lower
portion of the respective drive chain track 401 and extending
longitudinally therealong. To this end, the profile of the
bottom surface 370 acts to minimise the likelihood of fluids,
dust or the like that has collected 1n, for example, a drive rail
guttering system 402 migrating between the drive chain 300
and the drive chain track 401 of the side rail 400 and into the
cargo bed 110 of the vehicle 100. This 1s 1n direct contrast
to the curved profiles present on the bottom surface of prior
art drive chain elements, which 1s a known shortcoming
thereof.

From FIGS. 6 to 8, the respective first and second ends
320,330 of adjacent drive chain elements 301 define a hinge
arrangement 312 for operably interconnecting the drive
chain elements 301 as well as the adjacent slats 11 to which
they are engaged. As illustrated in FIGS. 6 to 8, the hinge
arrangement 312 between adjacent drive chain elements 301
of the drive chain 300 defines a pivot pomnt 313 that
substantially overlies or corresponds to a further pivot point
(not shown), which i1s defined by a further hinge arrange-
ment (not shown) that operably and pivotably connects
adjacent slats 11. In this manner, the drive chain 300 is
operable by way of the hinge arrangement 312 to move to
the extended position together with the slats 11 of the slat
assembly 10 (i.e., to restrict access to the underlying cargo
bed 110) 1n which the plurality of drive chain elements 301
are arranged so as have the respective top surfaces 360
thereol being substantially parallel or defining a co-planar
arrangement. In the extended position, the slats 11 are
reciprocally or similarly arranged so as have their respective
upper surfaces 60 substantially flush theretogether so as to
define a substantially flattened or co-planar arrangement.

The drive chain 300 1s also operable by way of the hinge
arrangement 312 to move to the retracted position (1.e., to
allow access to the underlying cargo bed 110) by way of
relative pivotal movement between adjacent drive chain
clements 301 so as to attain a substantially curved or circular
arrangement of the drive chain 300 as well as the associated
slat assembly 10, as described in more detail below.

Referring to the hinge arrangement 312, the first end 320
of each drive chain element 301 comprises a first hinge
clement 321 having an arm portion 322 and a generally
circular female mating element 323 extending axially from
an edge portion of the mner side 340 of the body 305. In this
regard, the female mating element 323 is substantially
parallel to, and co-planar with, the arm portion 322 and the
inner side 340 of the drive chain element 301. A generally
circular aperture or openming 324 1s further formed 1n a
central portion of the female mating element 323.

Further to the above, the second end 330 of each drive
chain element 301 includes a second hinge element 331
adapted to be pivotably and reciprocally engaged with the
first hinge element 321 of the adjacent drive chain element
301. The second hinge element 331 comprises a male mating
clement 333 having a flattened or planar base portion 332
that extends axially from an edge portion of the outer side
350 of the body 305 so as to be substantially parallel to, and
co-planar with at least a portion thereof. A generally frus-
toconical or cylindrical protrusion or projection 334 1s
formed 1n a central portion of the base portion 332 of the
male mating element 333 and extends perpendicularly and
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radially inwards therefrom towards the inner side 340. In
this manner, the cylindrical projection 334 of the male
mating element 333 1s adapted to pivotably and operably
engage the female mating element 323 of the adjacent drive
chain element 301 when 1t 1s coaxially arranged with the
corresponding or adjacent circular opening 324 thereof. In
this manner, the circular opening 324 1s appropriately
dimensioned for matingly receiving the cylindrical projec-
tion 334 of the corresponding male mating element 333 of
the adjacent drive chain element 301 therethrough.

In contrast to the above, one skilled 1n the art will readily
appreciate that the male mating element 333 and the female
mating element 323 may be alternatively disposed or posi-
tioned at respective first and second ends 320,330 of the
drive chain element 301.

During movement of the slat assembly 10 to the extended
position, relative upward pivotal movement of the slat 11
translates to relative pivotable movement theretogether 1n a
first direction (e.g., clockwise pivotable movement as shown
in FIGS. 6 to 8) of the respective first and second hinge
clements 321,331 of adjacent drive chain elements 301
engaged thereto. Conversely, movement of the slat assembly
10 to the retracted position provides for relative downward
pivotal movement of the slat 11 in a second direction, which
results in relative pivotable movement theretogether (e.g.,
anti-clockwise pivotable movement as shown 1n FIGS. 6 to
8) of the respective first and second hinge elements 321,331
of adjacent drive chain elements 301 engaged thereto, as
shown 1n FIGS. 6 to 8.

Advantageously, this arrangement of the male and female
mating elements 323,333 allows for the secure engagement
of the plurality of drive chain elements 301 theretogether.
Further, the male and female mating elements 323,333 being
integral with the drive chain element 301 itsell provides
additional security and strength to the drive chain 300,
which 1n turn acts to reduce or dampen any relative twisting,
and/or side to side movement of the slats 11 during operation
of the roll top cover 1. Such an arrangement thereby
advantageously mimimises any operational frictional forces
associated with the roll top cover 1.

Each drive chain element 301 further includes first and
second drive pins 316,317 for operably receiving therebe-
tween a respective tooth or cog 502 of a rotatable drive
sprocket 501 of a drive system 500 during operation of the
roll top cover 1, as demonstrated in FIG. 2. With respect to
FIGS. 3 t0 9, each of the drive pins 316,317 are disposed 1n
spaced relation on the outer side 350 of the body 3035 and
extend perpendicularly and radially outward therefrom. The
first drive pin 316 1s curved or rounded rectangular 1n cross
section, whilst the second drive pin 317 is cylindrical 1n
shape having a circular cross section.

The second drive pin 317 functions as a guide pin which
guides the drive chain 300 into and around the drive system
500, while the first drive pin 316 drives the drive chain 300.
The rounded rectangular profile of the first drive pin 316
enables a reduction 1n the diameter of the cog 502, therefore
enabling a more compact storage ol the rolled up slat
assembly 10.

Further, having the two drive pins 316, 317 on each drive
chain element 301 can provide a more secure and equal
pressure at both ends of each drive chain element 301 while
in operation. Also, 1f a drive chain element 301 should ever
come loose from a slat 11, the element 301 should never-
theless not jam the drive chain track 401 as the presence of
the two pins 316, 371 prevents significant lateral twisting of
the element 301 1n the track 401. Such an anti-jamming,
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design can be further enabled by a curvature of the distal
ends of the pins 316, 317 when viewed from the top or
bottom.

Each of the drive pins 316,317 1s curved 1n profile so as
to appropriately and smoothly engage or contact the rounded
profile of the respective cog 502 during 1ts rotational passage
therebetween. In this way, the power transmission or input
contact between the cogs 502 and the drive pins 316,317 of
the drive chain element 301 1s substantially axial in direction
for smooth transmission of power to the drive chain 300
from the dnive system 3500. Additionally, the drive pins
316,317 function to minimise or dampen any side to side
movement of the slats 11 during operation of the roll top
cover 1, which in turn reduces the operational friction of the
drive chain 300 with respect to the drive chain track 401 as
the contact surface area therebetween 1s greatly reduced.

The mner side 340 of the drive chain element 301 1s
adapted to Irictionally and securely engage first and/or
second sides (not shown) of the slat 11. To this end, the drnive
chain element 301 includes a skirt or lip 341 that extends
perpendicularly and radially outwards from the inner side
340 of the body 305 such that they are substantially parallel
to, and co-planar with, the bottom surface 370 thereof. In
this manner, the lip 341 1s configured to frictionally engage
a lower surtace 70 of the associated slat 11.

Further to the lip 341, the drive chain element 301 further
includes a pair of engagement members 342,343 disposed 1n
a spaced relation along the inner side 340 of the body 305
and extending perpendicularly and radially outwards there-
from. As shown 1n FIGS. 4 and 5, the engagement members
342,343 define U-shaped open-ended channels of suitable
dimensions so as to be received mto one or more open
spaces (not shown) disposed within the respective sides of
their respective slat 11. In this manner, the engagement
members 342,343 securely and irictionally engage at least a
portion of one or more opposed walls defining the one or
more open spaces (not shown) in the sides of the slat 11.

In referring to the Figures, the body 305 further includes
a recessed portion 318 disposed substantially centrally
therein. The recessed portion 318 1s recessed from an outer
side 350 of the body 303 and disposed between and adjacent
the respective first and second drive pins 316,317. As
provided 1n FIGS. 1 to 5, the recessed portion 318 includes
a bottom portion 319 being substantially planar and having
an indicator 306 (1.e., LH for left hand side) as to which side
of the slat 11 or slat assembly 10 the particular drive chain
clement 301 1s to be applied.

In this regard, each drive chain element 301 1s configured
to engage either the first or second side (1.e., right hand side
or left hand side) of a single slat 11. The drive chain
clements 301 for engaging the first side of the slat 11 (see
FIGS. 3 to 8, indicated as “LH” or left hand) are 1n an
iverse or mirrored arrangement with respect to those drive
chain elements 301 for engaging the second side of the slat
11 (see FIG. 9, indicated as “RH” or right hand, which 1s
labelled with like numbers to the “LH” or leit hand example
provided i FIGS. 1 to 8 so as to indicate like parts or
features thereot). It 1s envisaged, however, that drive chain
clements 301 may be configured to engage both the first and
second sides of the slats 11. Further to this, it will be
apparent that the drive chain 300 will require as many drive
chain elements 301 to operably connect each of the respec-
tive first and second sides of their slats 11 to their respective
drive chain track 401.

The above description of various features of the disclo-
sure 1s provided for purposes of description to one of
ordinary skill in the related art. It 1s not intended to be
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exhaustive or to limit the disclosure to a single disclosed
embodiment. As mentioned above, numerous alternatives
and vaniations to the disclosure will be apparent to those
skilled 1n the art of the above teaching. Accordingly, while
some alternative features have been discussed specifically,
other features will be apparent or relatively easily developed
by those of ordmary skill in the art. The disclosure 1s
intended to embrace all alternatives, modifications, and
variations of the features that have been discussed herein,
and other features that fall within the spirit and scope of the
above described disclosure.
The 1nvention claimed 1s:
1. A drive chain element for operably connecting a slat of
a roll top cover to a drive rail comprising:
an elongate body that defines a longitudinal axis and first
and second ends, an inner side of the elongate body
configured for engaging an end portion of the slat;

first and second hinge elements disposed at the respective
first and second ends of the body, the first and second
hinge elements configured to define a hinge arrange-
ment between adjacent drive chain elements that facili-
tates relative pivotal movement therebetween; and

first and second pins disposed 1n a spaced arrangement
along an outer side of the body and extending out-
wardly therefrom:;

wherein the first and second pins are configured for

operably contacting a drive system during operation of
the roll top cover; and

wherein the first pin 1s rounded rectangular i1n cross

section to reduce a size of the drive system.

2. The drive chain element of claim 1, wherein the first
and second hinge elements are integral with the body.

3. The drive chain element of claim 1, wherein the second
pin 1s cylindrical 1n shape.

4. The drive chain element of claim 1, wherein a lower
surface of the body comprises first and second curved
projections 1n a spaced arrangement therealong and extend-
ing outwardly therefrom, the first and second curved pro-
jections for slidably supporting the drive chain element
within the drive rail.

5. The drive chain element of claim 4, wherein the lower
surface comprises a flattened portion disposed between the
first and second curved projections.

6. The drive chain element of claim 1, wherein one of the
first and second hinge elements comprises a male mating
clement and one of the first and second hinge elements
comprises a female mating element for operably receiving
the male mating element.

7. The drive chain element of claim 1, wherein the hinge
arrangement between adjacent drive chain elements defines
a pivot pomnt that substantially overlies a further pivot
defined by respective adjacent slats.

8. A drive chain assembly for operably connecting a slat
assembly of a roll top cover to a dnive rail, the drive chain
assembly comprising:

a plurality of operably connected drive chain elements;

cach drive chain elements including:

an elongate body that defines a longitudinal axis and
first and second ends, an mnner side of the elongate
body configured for engaging an end portion of the
slat,

first and second hinge elements disposed at the respec-
tive first and second ends of the body, the first and
second hinge elements configured to define a hinge
arrangement between adjacent drive chain elements
that facilitates relative pivotal movement therebe-
tween, and
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first and second pins disposed 1n a spaced arrangement
along an outer side of the body and extending
outwardly therefrom;

wherein the first and second pins are configured for
operably contacting a drive system during operation of
the roll top cover; and

wherein the first pin 1s rounded rectangular in cross
section to reduce a size of the drive system.

9. The drive chain assembly of claim 8, wherein the first

and second hinge elements are integral with the body.
10. The drive chain assembly of claim 8, wherein the
second pin 1s cylindrical 1n shape.
11. The drive chain assembly of claim 8, wherein a lower
surface of the body comprises first and second curved
projections 1n a spaced arrangement therealong and extend-
ing outwardly therefrom, the first and second curved pro-
jections for slidably supporting the drive chain element
within the drive rail.
12. The drive chain assembly of claim 11, wherein the
lower surface comprises a flattened portion disposed
between the first and second curved projections.
13. The drive chain assembly of claim 8, wherein one of
the first and second hinge elements comprises a male mating
clement and one of the first and second hinge elements
comprises a female mating element for operably receiving
the male mating element.
14. The drive chain assembly of claim 8, wherein the
hinge arrangement between adjacent drive chain elements
defines a pivot point that substantially overlies a further
pivot defined by respective adjacent slats.
15. A roll top cover assembly, comprising:
a drive system including a track and a cog;
a drive chain including a plurality of operably connected
drive chain elements, each of the drive chain elements
including:
an elongate body that defines a longitudinal axis and
first and second ends, an inner side of the elongate
body configured for engaging an end portion of the
slat,

first and second hinge elements disposed at the respec-
tive first and second ends of the body, the first and
second hinge elements configured to define a hinge
arrangement between adjacent drive chain elements
that facilitates relative pivotal movement therebe-
tween, and

a first pin and a second pin disposed 1 a spaced
arrangement along an outer side of the body and
extending outwardly therefrom, the first pin driving
and not guiding the drive chain and the second pin
guiding the drive chain around the drive system.

16. The roll top cover assembly of claim 15, wherein the
first pin 1s rounded rectangular 1n cross section to reduce a
diameter of the cog and the second pin 1s circular 1n cross
section.

17. The roll top cover assembly of claim 16, wherein the
first pin 1s curved in profile and contacts a rounded profile of
the cog.

18. The roll top cover assembly of claim 15, wherein each
of the plurality of operably connected drive chain elements
includes a lower surface having first and second curved
projections 1n a spaced arrangement therealong and extend-
ing outwardly therefrom, the first and second curved pro-
jections 1n contact with the track.

19. The roll top cover assembly of claim 18, wherein the
lower surface comprises a {flattened portion disposed
between the first and second curved projections.
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